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ABSTRACT 
In the 20th century, cities became conduits for autos. The unique urban center broke down into 
several centralities. The accessibility is the most important attribute that determines centralities in 
this reality. Through the Space Syntax Theory, especially with the integration value, it is possible to 
identify accessibility at global and local levels. Florianópolis, capital of Santa Catarina state, has 
suffered a rapid growth in the last decades. It presents a continuous urban fabric with the 
surrounding cities. In 2020, Florianópolis Urban Agglomeration was elevated to the category of 
metropolis, becoming one of the 15 main urban areas in Brazil. It presents a complex geographic 
site, with sprawled and polynuclear urban fabric. Two main morphological structures are 
presented in its centralities: linear and reticulate. Based on it, this paper will compare the two 
forms in the morphological centrality of the urban fabric, located in the continental portion, to 
understand how form influences on its functional activities. First, the Space Syntax Theory was the 
method adopted to identify the potential centralities of the Urban Agglomeration. Once identified, 
the morphological centrality was described. Then, its main functional attributes were evaluated: 
land use and occupation, density and co-presence rates. It was carried out a theoretical discussion 
related to results, identifying how form influences on the functional dynamics within the centrality. 
Keywords: centrality, urban fabric, spatial integration, Florianópolis Urban Agglomeration. 
INTRODUCTION  
This paper seeks to contribute to the understanding of how form influences the functional dynamics 
in centralities. The morphological centrality of Florianópolis Urban Agglomeration was chosen as a 
case study. Florianópolis is the capital of Santa Catarina state and one of 15 metropolises of 
Brazil. With an urban agglomeration composed by the cities of Biguaçu, Florianópolis, São José 
and Palhoça, it has a population of about 1 million inhabitants. The urban fabric developed 
intensely in the last decades over a unique site, configured by an island and a continental portion. 
The touristic activities, the implementation of a technological hub, as well as the good quality of life 
by Brazilian standards, has attracted people from all over the country. To make the metropolis 
more competitive in the Brazilian urban network, the state implemented massive investments in the 
last decades that prioritized the road system and a large scale at the expense of compact scales; a 
process that fomented a sprawled and polynuclear structure.  
Centralities in contemporary cities are widely discussed by researchers. Villaça (1998), Hillier 
(1999) and Sposito (1995), for example, despite approaching the theme in a different way, 
suggest centralities can establish in the most accessible areas of the urban fabric. Space Syntax 
Theory can be applied to identify those areas, in particular its “degree of integration”; as more 
integrated, more accessible the area is; as more accessible, more possible the consolidation of a 
centrality. Through this method, the possible centralities of Florianópolis Urban Agglomeration 
were surveyed. In the largest set of axial lines with high integration value, named in this paper as 
the morphological centrality, a comparison between different forms – a linear and a reticulate one 
– within the centrality were compared. The analysis enabled to evaluate how form influences in the 
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main functional activities of centrality: land use and occupation, density and co-presence rates. The 
results suggest that, though presenting the same levels of accessibility, some spatialities are more 
likely to have a successful condition. 
THE SPRAWLED AND POLYNUCLEAR URBAN FABRIC 
The emergence of industries promoted the change of an economy based on the rural space to an 
economy based in the urban space, conforming expressive ruptures in the cities (Lefebvre, 2016). 
With a massive migratory process and further labor dynamics, the urban space demanded a 
reconfiguration compatible with large-scale economic production and new urban displacements. 
According to Maricato (2008), politics and urbanists considered road system answered to this 
requirement. Before an option to the wealthiest, autos became fundamental for everyone. 
Throughout new road networks, the urban fabric, composed before by a singular center and a 
limited suburb, broke down into several centralities and a wide undefined suburb. In this context, 
the more sprawled the urban fabric, the greater is the probability of a polynuclear condition.  
Castells (1983) defines centralities as a set of diverse activities, which opposes to the idea of  
suburbs; they are places of exchanges between the economic activity and the urban social 
organization. Centralities are more likely to emerge in the most accessible areas of the urban 
fabric (Hillier, 1999; Sposito, 1995; Villaça, 1998). The Space Syntax Theory, especially its 
“degree of integration”, is an elementary method to survey the most accessible areas, that is, the 
possible centralities of the settlement (Krafta, 2014). The degree of integration can be measured at 
global and local level; globally, they correspond to 10% most integrated axial lines in the whole 
settlement (Holanda, 2002); locally, they are limited to a specific grid condition (Hillier, 1999). For 
large urban fabrics, high local degree of integration can also corresponds to the 10% most 
integrated axial lines, but in a predetermined radius of a walkable distance, between 10 to 20 
minutes of walking (Bueno; Reis; Saboya, 2017).  
FLORIANÓPOLIS URBAN AGGLOMERATION: CONTEXTUALIZATION 
Florianópolis Urban Agglomeration has some remarkable moments evidenced on its morphological 
structure. Divided in two portions – an island and a continental one – the site has a big role in the 
urban development. Considering the period of urbanization, first occupations occurred on the 
island portion. Its urban fabric has been following a discontinuous form due to the rugged relief. 
The growth on the island is result of a mix between preexisting occupations – the foundational 
nucleus, villages originated from the farmland parceling and connected by vicinal paths, identified 
as “fishbone structures” (Reis, 2012) – and new expansions close to the coast areas that presents a 
reticulate pattern. The continental portion has a more recent urbanization; it presents all kinds of 
urban structures from the island portion; however, the reticulate pattern is predominant.  With a 
flatter terrain, growth follows a longitudinal way along BR-101 – an important highway that 
connects Florianópolis Urban Agglomeration to other cities – and the coastline, with about 23km of 
contiguous occupation. Despite its contiguity, the presence of urban voids because of real estate 
speculation is recurrent, especially in the peripheral areas.  
In Florianópolis Urban Agglomeration, the sprawling of the urban fabric has intensified in the last 
decades and is related to the reorganization of production at national level, causing new 
migratory flows to medium-sized cities (Santos; Silveira, 2004) and promoting the junction between 
old and new urban patterns, in a process that made possible the emergence of new centralities. To 
solve mobility issues, auto was the main transport modal chosen by urban politics. The investments 
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in the road network, despite not solving urban mobility, were crucial to regional and national 
integration and to the conurbation process (Sugai, 2002); massive investments eased the island's 
access to the continent, at the same time that BR-101 enabled a link among Florianópolis with other 
capitals and with its hinterland.  
In addition to these investments, the tourist promotion of the island, the high concentration of 
university establishments, the creation of a technological hub, guaranteed to Florianopolis a 
prominent position on the national scene. The last research promoted by IBGE (2018), named 
Influence Regions of Cities (REGIC), Florianópolis and the respective cities that composes the 
Florianópolis Urban Agglomeration (São José, Palhoça and Biguaçu) was elevated to the category 
of metropolis. In Brazil, fifteen cities or population arrangements make up this list. According to 
Link (2008), metropolises consist in cities that develop to the point of attracting other surrounding 
cities, influencing economic dynamics, intensifying the conurbation process among dependent cities. 
They present, generally, a sprawled and polynuclear urban fabric.  
METHODOLOGY  
The Space Syntax method, especially the “degree of integration”, identified the most accessible 
areas in the urban fabric at global and local level. They correspond to the 10% most integrated 
areas of the system; a common measure adopted for large settlements (Hillier et al., 1987). To run 
the syntax analysis, Florianópolis Urban Agglomeration axial line map (in DXF format) was 
imported into the QGIS software (Version 2.18.26). The Depthmap plug-in (version X [NET]) raised 
the areas. A 1000m radius was used for the local integration; measure close to a 10 to 20 minutes 
walking. The centrality chosen for the analysis is the largest axial lines set, classified as the 
morphological centrality of Florianópolis Urban Agglomeration. It is located in the continental 
portion, on the border between the municipalities of Florianópolis and São José.  
Two specific areas were selected within the centrality – one with a reticulate (Area 01) and another 
with a linear form (Area 02) – for functional attributes analysis. Area 01 corresponds to a 
reticulate region on the west side, with approximately 1.7km². Area 02 is the Marinheiro Max 
Schramm Avenue, a large avenue on the east side of the set, with about 5 kilometers long. The 
choices prioritized regions with the presence of high integration at global and local level 
simultaneously. 
The analysis was according to the following procedures:  
1. In both areas, the main morphological characteristics were described, including form, 
scale and buildings; 
2. For the evaluation of the land use and occupation, the Google Maps tool called 
“Areas of Interest”, which highlight regions with high concentration of restaurants, 
bars, general shops and services through an algorithmic process, made possible to 
identify the distribution of those uses in both locations. The use categories within the 
“Areas of Interest” were raised through on-site observation; 
3. The census demographic data provided by IBGE (2010) indicated the population 
density in the areas through the coloring of the map; the darker, the higher the density; 
4. On-site observation in both regions identified the co-presence rates. The observations 
were made twice: the first during business hours and the second on the weekend. 
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THE MORPHOLOGICAL CENTRALITY IN FLORIANÓPOLIS URBAN AGGLOMERATION 
Through the Syntactic Map, it is possible to observe the continental portion of Florianópolis Urban 
Agglomeration concentrates the highest global integration level along the main highways that 
connect its urban fabric to Santa Catarina as a whole. The morphological centrality, originated 
nearby the intersection of these highways (BR-101 and BR-282), presents a spatial configuration 
from the junction of planned allotments and from the fishbone form in the oldest occupation (most 
of them located in coast areas). The centrality presents a “spiky potato” shape, identified as a 
common form of centrality, “with a series of quantifiable spatial characteristics reflecting 
interaccessibility which peak in the live center, and fall off towards the edges of the settlement” 
(Hillier, 1999, p. 06).  
 
Figure 1 - On the left, areas of highest local and global integration (10%) in Florianópolis Urban Agglomeration, 
highlighted the morphological centrality. On the right, the selected areas for the analysis of functional attributes. 
For a best comprehension, the chosen areas within the centrality were named as Area 01 
(reticulate form) and Area 02 (linear form). Both have a singular feature not observed in other 
parts of the centrality: a high global degree of integration (Figure 2).  Area 01 presents a public 
space made up of short squares and streets compatible with the pedestrian scale, with favorable 
qualities to walkability (Jacobs, 1963; Ghel, 2013). The two main highways consist of its limits, that 
is, borders separating the urban fabric (Lynch, 1982) due to the lack of pedestrian crossings. Area 
02 presents a linear form originated from the fishbone structure. The Marinheiro Max Schramm 
Avenue, the “dorsal path”, has a scale compatible to auto displacements. Most of the 
perpendicular streets that lead to this avenue have no connection among them. Thus, the spatial 
constraints are more relevant when compared to Area 01. In relation to urban ambience, however, 
constrains occurs in the same intensity; both areas have buildings from different historical periods, 
diverse verticalization, size and occupancy rate. Both also present convex and non-convex spaces, 
which shows the lack of harmony between the arrangement. 
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Figure 2 - High global degree of integration (10%) is present in both areas (map on the left). Both areas present diverse 
urban ambience, with convex and non-convex forms (map on the right). 
FUNCTIONAL ATRIBUTTES EVALUATION 
Land use and occupation: both areas present an expressive portion of its spaces with mixed uses. 
The grid pattern of Area 01, the more recent and rapid urbanization, are aspects that make the 
distribution of uses more balanced. The linear form of Area 02, added to a more ancient but also 
slower urbanization, result in a more segmented distribution of the land use. In Area 01, most 
establishments consist of bars, restaurants and small / medium-sized services. Once reticulate form 
allows a better walkability, the commerce predominantly serve a local scale. Area 02 concentrates, 
in general, large commerce and services. The linear form, less walkable, hold establishments in 
which people can easily arrive by car. That condition favors specificity of uses, suggesting a 
spatiality more likely to establishments conditioned to a metropolitan scale demand. 
Density: in Area 01, the grid pattern permitted a multivariate space and a high population density. 
The relatively short squares made possible the arrangement of residential buildings alternated with 
commercial use. There is also the presence of older buildings, with commercial activities on the 
ground floor and multifamily housing floors above. In Area 02, the spatial conditions are less 
conducive to residential use; it is generally situated on the perpendicular streets; more compact and 
protected, they guarantee a neighborhood scale. It is important to emphasize that the difference 
between density standards is also related to the urbanization context: while Area 01 emerged from 
a real estate development with strong market appeal, presenting, therefore, a sudden growth, 
Area 02 has an older urbanization, in which old buildings have been gradually substituted by new 
buildings, mostly for commercial use only. 
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Figure 3 - Mix of uses in Area 01 includes residences, while in Area 02 are limited by services, commerce and institutional 
use; on the right, map shows a higher density in Area 01. 
Co-presence: urban form, land use and density strongly influence the levels of co-presence. For 
Peponis et al. (1997, p. 341), co-presence is “[…] a function of spatial configuration over and 
above the impact of land uses”. The observation on-site shows the number of pedestrians 
circulating in Area 01 is higher than in Area 02. In Area 01, such attribute is better qualified not 
only in intensity, but also in duration, due to the concentration of bars and restaurants that work at 
night, located on some streets. In Area 02, on contrary, pedestrian circulation is low; the linear 
form and the large scale are not inviting to pedestrians. Besides that, the commercial activities work 
only during the day and afternoon, also favoring emptying at night. 
 
Figure 4 - comparison between co-presence rates in Area 01 (figure on the left) and Area 02 (figure on the right). A grid 
pattern, a more compact scale and a higher density guarantee a better co-presence in Area 01. 
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CONCLUSIONS 
The consolidation of the morphological centrality in the continental portion has as one of the main 
conditioning the new road network that directed the expansion of the urban fabric in this site and 
enabled high accessibility throughout the surroundings. The centrality presents a “spiky potato” 
structure originated from the junction of reticulate and linear forms. While reticulate form appears 
in recent allotments, linear form comes from pre-existing urbanization. When both were evaluated, 
the functional attributes that composes the concept of centrality presented quite differences. 
Although the same high global and local degree of integration, the permeability of reticulate form 
made possible a greater diversity of uses, a higher density and a better co-presence rate, while the 
linear form, less permeable, favored the concentration of establishments focused on specific uses; 
generally, large commercial activities. It proves form is one of the main components that influence 
patterns in centrality, even in areas with the same level of accessibility. In this case study, reticulate 
form was compatible to small-scale commerce and pedestrian movement, while linear form was 
more suitable for large-scale commerce and car use. Furthermore, the public space scale and form 
were complementary: the smaller scale drove the emergence of more compact establishments in 
Area 01, while the larger scale drove the opposite in Area 02. However, the results could be 
different, for example, when compared a reticulate form with a large scale and a linear form with 
a compact scale. Both components, therefore, are indissociable.  
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